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DETAILED ACTION 

1. Claims 1-3 and 5-10 are pending. 

2. Claims 1-3, 5,9 and 10 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

In claim 1 , line 9, "the location" and " the laser" both lack a proper antecedent 

basis. It also appears that phrase " the location or intensity of the laser" refers to 

a laser beam not a laser and is misdescriptive. 

In claim 5, line 1 it is unclear which laser is being referred to. 

Claims 9 and 10 have similar problems. 

The other claims fall with parent claims. 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Islam et al. 6,269,540. 

Islam et al. teaches depositing a metal powder on a substrate and melting the 
powder using a laser ( direct metal deposition). Islam also teaches controlling the 
cooling of the deposited metal by use of a laser. See the abstract; figures; col. 2, lines 
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6-32; col. 3, lines 27-60;col. 4, lines 35-43; col. 5, lines 1-57; col. 6, lines 1-35 and the 
claims. 

Islam also teaches that if hard materials sensitive to thermal shock or types of 
materials that undergo cooling rate dependent transformations are used that a laser can 
be used to control the cooling rate of the deposited metal. ( col. 6, lines 23-34). . Islam 
also teaches that this beam follows the deposition beam which location changes during 
deposition ( col. 6, lines 23-34). 

Islam however does not specifically state that the cooling laser beam is 
incapable of remelting the material. 

It would have been obvious to one of ordinary skill in the art to modify Islam in 
view of the teaching of Islam and provide a cooling laser beam which does not melt the 
material but instead controls the cooling rate to prevent shock and control the stress in 
the deposited material. 

Also note the priority claim of Islam to the provisional application 60/103052. 

In response to applicant's arguments, note col. 6, lines 23-34 of Islam expressly 
dealing with control of the cooling rate for materials that undergo cooling rate dependent 
transformations or to prevent thermal shock. Further a laser beam used for cooling a 
melted material should produce a temperature below the materials melting point 
otherwise it would result in melting not cooling a melted material. 
5. Claims 2,3, 5 and 7-10 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Islam et al. 6,269,540 in view of Murnick 5,427,825. 
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Islam et al. teaches depositing a metal powder on a substrate and melting the 
powder using a laser ( direct metal deposition). Islam also teaches controlling the 
cooling of the deposited metal by use of a laser. See the abstract; figures; col. 2, lines 
6-32; col. 3, lines 27-60;col. 4, lines 35-43; col. 5, lines 1-57; col. 6, lines 1-35 and the 
claims. 

Islam also teaches the use in the prior art of a laser with coaxial metal powder 
feed ( col. 2, lines 6-32). Islam also teaches that if hard materials sensitive to thermal 
shock or types of materials that undergo cooling rate dependent transformations are 
used that a laser can be used to control the cooling rate of the deposited metal. Islam 
teaches that this beam follows the deposition beam which location changes during 
deposition ( col. 6, lines 23-34). 

Islam however does not specifically provide the cooling laser beam with the 
coaxial powder feed embodiment or specifically state that the cooling laser beam does 
not melt the deposited material. 

It would have been obvious to one of ordinary skill in the art to modify Islam in 
view of the teaching of Islam and provide a cooling laser beam to cool the melted 
deposited metal from the coaxial powder feed head to reduce thermal shock to a hard 
material being deposited or to a material which undergoes a cooling rate transformation. 

It would have been obvious to one of ordinary skill in the art to modify Islam in 
view of the teaching of Islam and provide a cooling laser beam which does not melt the 
material but instead controls the cooling rate to prevent shock and control the stress in 
the deposited material. 
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Islam also teaches generating multiple laser beams ( col. 6„ lines 1-6) by use of 
a single laser or beam splitting techniques. The priority document of Islam 60/103052 
only shows the use of multiple beams and does not specify how they are generated. 

Islam however fails to specifically teach generating multiple beams from a single 
laser in which at least one is used for melting and another is used for cooling, control of 
the intensity by defocusing a beam to control cooling, use of multiple beams to control 
cooling. 

Murnick teaches fusing a powdered material using a laser and then controlling 
the cooling of the fused material using a laser during the annealing step to reduce 
stress. Murnick teaches a variety of methods such as using the same beam to control 
both stress and melting; using a plurality of lasers for cooling; adjusting the focus or 
intensity of the laser to control cooling. See the abstract; figures; col. 2, lines 40-55; col. 
3, line 13 to col. 4, line 37; col. 4, line 67 to col. 5, line 11; col. 5, lines 55-63; col. 9, 
lines 28-66; col. 11, line 58 to col. 12, line 35; and the claims. 

It would have been obvious to one of ordinary skill in the art to modify Islam in 
view of Murnick to use multiple beams or defocus the beam to reduce stress. 

Further it would have been obvious to one of ordinary skill in the art to modify 
Islam in view of Murnick to use the same laser to both deposit the material and to 
reduce the stress to reduce the required number of lasers. 

In response to applicant's arguments, note col. 6, lines 23-34 of Islam 
expressly dealing with control of the cooling rate for materials that undergo cooling rate 
dependent transformations or to prevent thermal shock. Further a laser beam used for 
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cooling a melted material would produce a temperature below the materials melting 
point otherwise it would result in melting not cooling a melted material. 

Also in response to applicant's arguments Islam in col. 6, lines 1-6 teaches 
generating multiple beams from a. single laser and then Murnick in figure 5 and col. 
1 1 , line 67 to col. 12, line 10 teaches the use of multiple beams for melting and 
annealing. One of ordinary skill in the art would recognize that since one laser can be 
used to produce multiple beams (Islam) and that each beam can also perform a 
different function (Murnick) that the two teachings can be combined so that one laser 
produces multiple beams for different functions resulting in the need for less lasers. 
Applicant should also review the various sections cited above. 

6. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Beaman 
et al. 5,352,405 in view of Sterett 5,746,844. 

Beaman et al. teaches depositing a powder, sintering the powder using a laser 
and then using the laser to insure that the adjacent parts are sintered together ( col. 7, 
lines 46-51 ) for structural integrity by overlapping the scans. See the abstract; figures; 
col. 1 , lines 44-50; col. 7, line 39 to col. 8, line 5. Beaman also teaches that if necessary 
annealing can be performed depending on the material powder being used and the final 
use of the product. Col 6, lines 44-51. 

Beaman however does not specifically disclose that a metal powder is being 
used, but does teach the use of metal powders. 
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It would have been obvious to one of ordinary skill in the art to modify Beaman in 
view of Beaman's teaching and use a metal powder so that an accurately built metal 
object could be formed. 

Beaman also fails to teach the use of a laser to perform the annealing process. 

Sterett et al. teaches the use of a laser to anneal a metal to reduce stress. The 
annealing inherently takes place at a temperature, below the melting point, at which the 
grains of metal recrystallize. See the title, abstract; figures; col. 5, lines 34-67; col. 1 1 , 
lines 46-52; col. 16, lines 23-40; and claim 1 . Note the previously cited heat treatment 
(metallurgy) article by Averbach. 

It would have been obvious to one of ordinary skill in the art to modify Beaman in 
view of Sterett and use a laser for annealing so that the object could be immediately 
used. 

In response to applicant's arguments, the examiner stated that Beaman 
suggested the use of metal powders but did not expressly show their use ,see col. 1 , 
lines 44-50 of Beaman. Sterett in col. 16, lines 23-40, provides motivation to perform 
laser annealing immediately after deposition so that warping, curling, and stresses are 
reduced and precise temperature control is achieved. 

7. Claims 7-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Beaman et al. 5,352,405 in view of Sterett 5,746,844 as applied to claim 6 above, and 
further in view of Murnick 5,427,825. 

Beaman et al. teaches depositing a powder, sintering the powder using a laser 
and then using the laser to insure that the adjacent parts are sintered together ( col. 7, 
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lines 46-51 ) for structural integrity by overlapping the scans. See the abstract; figures; 
col. 1 , lines 44-50; col. 7, line 39 to col. 8, line 5. Beaman also teaches that if necessary 
annealing can be performed depending on the material powder being used and the final 
use of the product. Col 6, lines 44-51 . 

Beaman however does not specifically disclose that a metal powder is being 
used, but does teach the use of metal powders. 

It would have been obvious to one of ordinary skill in the art to modify Beaman in 
view of Beaman's teaching and use a metal powder so that an accurately built metal 
object could be formed. 

Beaman also fails to teach the use of a laser to perform the annealing process. 

Sterett et al. teaches the use of a laser to anneal a metal to reduce stress. The 
annealing inherently takes place at a temperature, below the melting point, at which the 
grains of metal recrystallize. See the title, abstract; figures; col. 5, lines 34-67; col. 1 1 , 
lines 46-52; col. 16, lines 23-40; and claim 1 . Note the previously cited heat treatment 
(metallurgy) article by Averbach. 

It would have been obvious to one of ordinary skill in the art to modify Beaman in 
view of Sterett and use a laser for annealing so that the object could be immediately 
used and not require further post processing. 

Beaman and Sterett however do not teach use the same laser to perform both 
deposition and annealing. Beaman and Sterett also do not teach the use of a plurality 
of lasers or defocus the beam to control stress. 
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Murnick teaches fusing a powdered material using a laser and then controlling 
the cooling of the fused material using a laser during the annealing step to reduce 
stress. Murnick teaches a variety of methods such as using the same beam to control 
both stress and melting; using a plurality of lasers for cooling; adjusting the focus or 
intensity of the laser to control cooling. See the abstract; figures; col. 2, lines 40-55; col. 
3, line 13 to col. 4, line 37; col. 4, line 67 to col. 5, line 11; col. 5, lines 55-63; col. 9, 
lines 28-66; col. 11, line 58 to col. 12, line 35; and the claims. 

It would have been obvious to one of ordinary skill in the art to modify Beaman 
and Sterett in view of Murnick to use multiple beams or defocus the beam to reduce 
stress. 

Further it would have been obvious to one of ordinary skill in the art to modify 
Beaman and Sterett in view of Murnick to use the same laser to both deposit the 
material and to reduce the stress to reduce the required number of lasers. 

In response to applicant's arguments, Murnick is clearly relevant for teaching 
various annealing techniques that allow for improved cooling and that do not require a 
separate post processing annealing step. Murnick in the above noted sections teaches 
a variety of methods such as defocusing, use of multiple beams etc. to reduce stress 
and cracking. 

8. In the following rejection the metal recited in the preamble has not been given 
patentable weight because the recitation occurs in the preamble. A preamble is 
generally not accorded any patentable weight where it merely recites the purpose of a 
process or the intended use of a structure, and where the body of the claim does not 
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depend on the preamble for completeness but, instead, the process steps or structural 
limitations are able to stand alone. See In re Hirao, 535 F.2d 67, 190 USPQ 15 (CCPA 
1976) and Kropa v. Robie, 187 F.2d 150, 152, 88 USPQ 478, 481 (CCPA 1951). 
9. Claims 6-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Murnick 5,427,825. 

Murnick teaches fusing a powdered material using a laser and then controlling 
the cooling of the fused material using a laser during the annealing step to reduce 
stress. Murnick teaches a variety of methods such as using the same beam to control 
both stress and melting; using a plurality of lasers for cooling; adjusting the focus or 
intensity of the laser to control cooling. See the abstract; figures; col. 2, lines 40-55; col. 
3, line 13 to col. 4, line 37; col. 4, line 67 to col. 5, line 11; col. 5, lines 55-63; col. 9, 
lines 28-66; col. 1 1 , line 58 to col. 12, line 35; and the claims. 

Murnick while teaching the use of powered material during material deposition 
does not specifically show its use. Col. 4, line 67 to col. 5, line 5. 

It would have been obvious to one of ordinary skill in the art to modify Murnick to 
use powered material to repair an object and give the proper appearance in view of the 
teaching of Murnick. 

In response to applicant's arguments, Murnick teaches that surface should be 
continuous and not have defects ( proper appearance ) col. 4, lines 60-68 of Murnick 
for example. 
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10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Steven R. Garland whose telephone number is 571-272- 
3741 . The examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Leo Picard can be reached on 571-272-3749. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Steven R Garland 

Examiner 
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